Abstract (Basic): JP 2001139345 A 

NOVELTY - The lead-free low melting point glass comprises (in mol%) 
silica, boron trioxide, zinc oxide, bismuth oxide, lithium oxide, 
sodium oxide, potassium oxide, magnesium oxide, calcium oxide, 
strontium oxide, barium oxide, aluminum oxide, zirconium oxide, tin 
oxide and cerium oxide which satisfy specific relationship. 

DETAILED DESCRIPTION - The lead-free low melting point glass 
comprises (in mol%) silica (Si02) (2-20), boron trioxide (B203) 
(15-35), zinc oxide (ZnO) (20-50), bismuth oxide (Bi203) (1-18), 
lithium oxide (Li20) (0-15), sodium oxide (Na20) (0-15), potassium 
oxide (K20) (0-15), magnesium oxide (MgO) (0-20), calcium oxide (CaO) 
(0-20), strontium oxide (SrO) (0-20), barium oxide (BaO) (0-20), 
aluminum oxide (A1203) (0-8), zirconium oxide (Zr02) (0-8), tin oxide 
(Sn02) (0-8) and cerium oxide (Ce02) (0-8). The low melting glass 
satisfies the relationship of Li20+Na20+K20=2-15 mol%, 
MgO+CaO+SrO+BaO=0-22 mol% and A1203+Zr02+Sn02+Ce02=0-8 mol%. An 
INDEPENDENT CLAIM is also included for a glass frit using lead-free low 
melting glass. 

USE - For sealing in plasma display panel, fluorescent display 
tube, cover and partition formation. 

ADVANTAGE - The glass is free of lead and color tone. A glass frit 
without is obtained effectively. 

pp; 7 DwgNo 0/0 

Title Terms: LEAD; FREE; GLASS; COMPRISE; PRESET; AMOUNT; SILICON; BORON; 

ZINC; BISMUTH; SODIUM; POTASSIUM; CALCIUM; MAGNESIUM; STRONTIUM; BARIUM; 

ZIRCONIUM; TIN; CERIUM; SATISFY; SPECIFIC; RELATED 
Derwent Class: V05 

International Patent Class (Main): C03C-008/04 
File Segment: EPI 



(19)0*B»fWf (JP) 02) & §fj 4$ & ${£ (A) (ll)«H=fflBl^WS# 

#812001-139345 
(P2001-139345A) 

(43)4*8B B ¥JS13$5 5 JI22 B (2001. 5. 22) 



(51)Inta 7 




F I 


f-?3-r(##) 


C 0 3 C 8/04 




C03C 


8/04 4 G 0 6 2 








iif3#BCD»:2 OL (£ 7 H) 




ftHW -319998 


(71)ffl®A 


000000044 










(22)tbKB 


¥j£ll*RUilOB (1999. 11. 10) 




























































oj* 








#^;ii^^tw^;i i K^Brii5o#ifi 



















(54) [^CD^fr] tM^7X^W7^7'Jyh 



(57) [Bft] 

, : 15-35, ZnO: 2 0-5 0. Bi^, : 1 — 
18 s Li,0 + Na,0+K,0: 2^15, MgO + 
CaO+S rO + BaO : 0-22. Al 3 0 3 + ZrO 
, + SnO 1 + CeO l :0-8. *>6ft *&§S{£®L£# 



S i Oj 


2 — 20. 




1 5 — 3 5 » 


7 n O 




B i ,0j 


1-18, 


L i 2 0 


0-1 5, 


Na 2 0 


0-15, 


K 2 0 


0- 1 5, 


Mg 0 


0-2 0, 


CaO 


0-2 0, 


S r 0 


0-2 0, 


BaO 


0-2 0, 


A 1 2 Oj 


0-8, 


Z r O z 


0-8, 


SnO, 


0-8, 


CeO, 


0-8, 



frfclWWtefc'K L i ,0 + Na,0 + K 2 0# 2 — 1 
5^rJb%T*£>9, #>o, MgO + CaO+SrO+Ba 
O^0-2 2W/on0, Al,Oj + ZrO, 

+ SnO 2 + CeO 2 #0-8 ^JWrfeSMBIBIMl*/ 

[0 00 1 ] 

\, (pdp) , myamm (vfd) «tc*$^ 

[0 00 2] 

PDP, VFD^m »WB % £fc 

[0 00 3 ] fc£;U;f, ^¥2 - 1 0 2 1 47f^fB 

titttbZ. gfc, W7 -2 9 1 6 5 6#&«K:M^ 
3ftT^**^$ffi£&t'Xv;*^#^XCDB i 2 Oa^W 

[0 00 4 ] 



(2) ^2 0 0 1 - 1 39 34 5 

2 

[0 00 5 ] 

[BWB*»ifcT*fc*>©*«] **Wtt. TIMKHMi 
SCD^^Wt, S i O, : 2-2 0, 8,0, : 15 
-35, ZnO:20-50, B i 2 O a : 1-18, L 
i, 0:0-15, N a, 0:0-15, K, O:0-l 
5, MgO : 0-2 0, CaO : 0-2 0, SrO: 0 
10 -20, BaO: 0-20, Al 2 O,:0-8, ZrO 
2 : 0 — 8 , S nO, : 0 — 8, CeO, : 0-8, *r>6 
HlfffWlfr'), L i 2 0+Na 2 0 + K,0#2- 1 5^r 
M%TihK). MgO + CaO+SrO + BaO^ 

0-2 2«*;l/%r&9, frL Al 2 0 3 + Zr0 2 + S 
nO 2 +CeO 2 #0 — 8 *)\<%^&zm£{&f&&#'7 

©s*$^t5^7^7 y ? k 

[0 00 6] 

20 [«IB©ja6©»!B] *&W<Dm®1&fo*#?X (JiTF 

#fc**w©#**±<,o. > mm, an. *fc« 

[0 00 7] *^<D^7^0ftM (T.)tt560 
30 •Cfcn r T**Ci3&«#*0l». 5 6 0'C^rti, PD 
P, VFD^CDt^ «9L *fcttPBSS»««:«l^C 
<b*sfflK6C^S*J-€-*i*s*-5. ctWH<«5 5 OX 

[0008] #$6ipi©;tf5*©*ssfbss (T« ) »t, 

<fcOfc5 0'C&±«l»C£#»*l,l>. CC-C, T c « 
jj*£fft#« (DTA) K£oTf56tt£i& B B H {fcfc*-*ig 
gTcfc*), »«{bt-*#i^6ftftl4g£«\ T c = 
oo<h-f£o TciT.OM (Tc-T.) rt*5 0"C*Srt!tt 
*^W**fbl/-M-< &Sfc*ft##>£o (T c - 
40 T.) »6 0X;K±r*«C£*iJ:0»*t/<» 8 0'C 

«±r*&ci^»(c»*Lc^ ttfetUfbe-^tfB 

a66*rT, (T e -T.) **~i&*C£#ftfc#*b 
[0 00 9 ] *JW©^7^©5 0-3 5 0"CtC4stt& 

i 2 0xi o- 7 /T!«Tra*c<h** 

ff* 12 0X1 0- 7 / # CjBrtt, 

*'^7 y 9 h©*fiSft©«rffi¥JaBiea»«^* < 

£*)&£L<ttl 10X10 
-'/■CKT, #Cc»*l,<W:l 0 0X1 o-VOTt 
50 «T, 5 0-3 5 0 -CCC*jWS^«KSR««»* 



C3) 

3 

coo i o] ^miortvzomj&ic^r, * 

»49«SLfc, 2 0<tt5%«-b #Kl#£l,< 

sTSo B*Klil9«aT, J:9»*0<ttl 4K« 

to o i i ] B^ttrf^sraaefbu *fc»«itt£ io 

**fb#K»Cft*. »* L < tt 1 8 %«_h % 

[0 0 12] ZnOttWL*W, i/c^l^»t 
&fi6^t?*«3 % »Smx*>2>. 2 0K*«rtttWb*#« 

JSLh. <fc»)W*0<tt3 2%12U:* »CC»*0<»3 5 
%W±T**. 5 0 9*Hr«;tf^Xfb#ffl»C&*. W 20 
$L<«4 8°/oOT, J:0»*O<tt4 5%«TT*> 
£• 

[0013] B i 2 O a IWfb£«T(f itlttt««Ald« 

Sr0t«. »*b<«2%«±. «fc*)»*l/<tt3% 
JELbT**. 1 8°/oiSr^l:^i^jg;Tt^, * 

L<«15%OT, «FtcW*L<«l 4%fe(Tr*S. 
[0 0 14] L i t O, NajOfeJiCFK.OWC^-rti* 
Wt^Tt«**tt*l^S^*fi6»r*0, Ctt63 30 

rt»©9%©i«a±***uacwtitf«r6tti». Li 
,o, Na.ofejccfK.ooswatt^-n^ni 5%« 

[0015] Li 2 0, Na.Ofc^CXKaOCD^W*© 
^gt (R»OSt) «2-l 5%<D«Hecfcttfttffc6fc 

i>. 2%*jsBr{*ft{b*3&*K<tt*)-r*-5. 

4KJ£Lhr**. B i t 0 9 <D&mm&6%1UT<DqfelC 
R l O«-*s4%fel±'C*&Ct3&s»«:a*tiS. R, 40 

[0016]MgO, CaO t SrOWO'BaO^ 

rtifejeatuair^, */c« 

«W£«FOtt«b«r«l«|-r*A:«)CC, -tn-tti 2 0 %£ r 

*fcwtt{b^*nK<ttO"r«f**j**x*s* 

5. «fcD»*L<ttl 5%JTF. »«c#*U<W:l 2% 

«Tt*S. 50 



ft® 2001-139345 
4 

[0017]MgO, CaO, SrO, BaO(D5*bQ 

ttl 59S«T, »«c»*b<«l 4%ttTT*S. 
[0018] AhO,, ZrO l4 SnO^^O'CeO 

•etiSKSTdtturfeja*. 8%fiTtttMb«**W< 

[0019] AhO,, ZrO l4 SnO„ CeO,© 
5 5© 1 WSLh***r *©^frS<D£gtt* 8 

#£G< tt6%fen r "C&£ 0 SnO.fc^CeO.tt 
±sB^m<DfteCCB i .O.SWfc^fc 5 
2$JII£WT£. B i ,0,©#^ft#6%£Lhr&**§ 
S n O.W^C e O, fl5d>ft < i tt>m*>-* «: 

[0 02 0] SnO i to£VCeO J ®5*><DimyLt& 

C<h##*tA>. 0. l%*»-C«±sEa»**s/hS<3te 
9T**fc*n#*a. <£9$?£U<«:0. 3XfcLh, 
4*«:»*L<«0. 5%«±T*£. SnO a *jJ:C>'C 
eO,©l»fhfct*lttl^ Bi,0 3 O^WJIti 

[0 02 1 ] **W<D^5^tt*»W«:±Baft»*»6<c 

ctifiW©rt»**it'r5*iU»*-c*wor*) 

P 2 O s > TiO l4 MnO, Fea0 3 , CoO, N 
iO, CuCX GeO„ Y,0,, MoO,, Rh,O l4 
Agr a O, ln,0„ TeO,, WO,, ReO„ ifiW* 

ztiZo ft**, Pbo, cdo, v 2 o s ccoiir«i^-r 

[0 02 2 ] y ? H***9i©^^ 

x i 0*'/ , C«Tt*S'fe7 5 ? * 5-V$>K) % 

^ii«^^^r*oeeaW4 k Fe-MnJfflMt* 
Fe-Co-Cr-a»fb«J*, Fe-Mn-AllS 



[0 02 3 ] *«SO«X7U v hZM&OX&htl 

zmimoB&gmtee o x 1 o- 7 -9o x 1 o-'/-c 

[0 02 4] #&Cfc^<D;tf^X7y ? hCDffij&Kot,* 

Ml»5 0-9 9. 9^%t*^CiW$ll^ 
5 Of^S^^rtetf^*? 'J ? hO^!$<D^I&t£# 
>h3<fc0^lf*te€-n#*£ o L<te:55tt 
»%fiLh, BCC»*0<tt6 0#»%fiU:r*S. * 

€f^>o ctow$o< tJ9 9mg%j^T, mm&i,<\z 

[0 02 5]filKH27 5^^7^-tt ( JBSRffift 
*/h3<T*fc«>K:5 0#a%*"C^WL/TfeJ:^o 5 

[0026] {&mm-t7$. vzxy*?-. Hmmo 

^<D^Wg<D^sm0. 1 -5 0<*fS%r&£C<!:7W 
ckDB*l/<lil-4 5#a«. #K1»*U< 
«2-4 0(m%VZ>2>. 

[002 7]*^o^x7«;7Mi, ii^wtrt^ 

5 7 mm, mi, wmm. 

[0 02 8] 

KAft, 1 30 0-Ctcflffl»U3 0^lffl»iaL/c. *c»r 



(4) #M 2001-139345 

6 

[o 0 2 9 ] »6ftfc#5;M8*{coi>-c. #7*C9 
*T. (*ffl: -C) . WUST. 'O . fcflfbtr 

-*&£T C (#ffi:-C> . KSSffiKa : 10" 

/•C) t ?§ti3SQ d (%) . 7n-d<^>ID (iUft: 
mm), 70-^^11, 7n-jK$>ffeS^fi 

10 -12B*ttW, «13, UttttRWr*^ 

[0030] #7*«#<±u wba, eaftf-^a 

K: TOtt&tfl 0-2 0 * m©#* 0 
T^SBKWMFrtc J: 9 H&ilg 1 0 4 C/^ti^6 8 0 

[003 1] «SRff»:|}SS*l«^^*Xf->U^» 
b/c^^MS2mm % S$ 2 0 mm©#ttCCjjnXL/ 
MBntfic J: 4 5 0-35 0 -ccoaaHCctew £¥£HMB 

[0 03 2] : JK»«»8W5efflWKiRICS*f4* 

8 o 'c©7fac 2 4 n$ng»» l . &»m&<D3mmmfr h 

»ft*ww^tt©JB«r*«3, o. i%«rr*sci 
##*o<, o. O2%wm5ci«o^i 
< k o. oi%*«r*sci*i«{cB$tK 
[0 03 3] :7n-*'£>&: #^*»*4 * £ita 1 
30 2. 7mmCOR*ittCC»nJE^O/c*>O^^I4il/, C 

5 6 o -etc i o »mi»i,it. c <Dmmmmk<otK 

C©lSttl2mma±t*5C 
£#»*0<, 1 4mm^±r**C£*«J:D«F*l/ 

i>. mi 4ois?x<om^\m$mmimiz&^ 

[0 034 ] 7D-^>?HI: 7P-«K*>®WME 
40 [0 03 5 ] 7D-3Kdf>«eitt : ?P-#*>a©*J 

sec J: r>x^htitcm^mm^mm<om^(Dm^(omm. 

[0036] 

Ml] 



(5) ^2 00 1 - 1 39 34 5 

7 8 





mi 


0N2 




014 


015 


me 


«7 


SiO, 


13.0 


10.0 


10.5 


n.o 


11. 1 


11.0 


12.0 


M. 


24.0 


23- □ 


24.2 


24.0 


22. 1 


24.0 


23.0 


ZnO 


32.0 


48.0 


41. 1 


48.0 


40.2 


42.0 


44.0 


Bi ?°9 


15.0 


14,0 


8.4 


12.0 


10.7 


7.0 


7.0 


Na,0 




2.0 


8. 4 




3.2 


5.0 


5.0 


K,0 


7.0 




2. 1 


4.0 


2.8 


4.0 


3.0 


MgO 










6.0 






CaO 






4.2 










SrO 


8.0 










6.0 


6.0 


BaO 










2. 1 






A1A 










1.3 






ZrO, 




2.0 












SnO, 


1.0 


1.0 


0. 5 


1.0 


0.4 


1.0 




CeO, 






0. 5 










T. 


428 


438 


424 


440 


450 


424 


434 


T. 


536 


546 


535 


554 


545 


552 


544 


T\ 


ao 


758 


ao 


686 


643 


709 


676 i 


a 


97 


7B 


95 


80 


88 


91 


91 




<0. 01 


<0.01 


<0. 01 


<0.01 


<0.01 


<0.01 


<0. 01 


D 


17 


14 


18 


14 


14 


15 


15 




O 


O 


O 


O 


O 


O 


O 




o 


O 


o 


o 


O 


o 


A 



[0037] 



[*2] 



(6) 



2001-139345 
10 





9(8 


919 


mi o 


#11 1 


mi 2 


mi 3 


mi 4 


SiO, 


4.0 


10.0 


12.1 


14.0 


18.4 


13.0 


3.0 


BA 


33.0 


23.0 


23.8 


23.0 


21.4 


26.1 


36.0 


ZnO 


38.0 


39.0 


43.3 


44.0 


38.8 


47.8 


36.0 


BiA 


8.0 


8.0 


3.8 


3.0 


2.0 




5.0 


Li,0 




1.0 








4.4 




Na : 0 


3.0 


7.0 


3.5 


9.0 


8.2 


4.4 




w» 


2.0 


2.0 


3.2 


1.0 


7. 1 


4.3 




MgO 






6.4 










CaO 


12.0 


4.0 




6.0 






21.0 


BaO 






2.3 




4. 1 






A1A 




5.0 


1.4 










SnO, 




0.6 


0.3 










CeO, 




0.5 












T. 


447 


441 


470 


443 


419 


437 


498 


T. 


551 


546 


563 


557 


546 


542 


599 


T « 


634 


666 


722 


751 


761 


600 


694 


a 


88 


88 


79 


84 


106 


78 


79 


Q d 


<0. 01 


<0.01 


0.02 


<0. 01 


<0.01 


0.02 


<0. 01 


D 


14 


15 


12 


14 


17 


12 






O 


O 


O 


o 


O 


X 






A 


o 


o 


o 


O 


O 


A 



[003 8 ];^ mbOrt^XVmJfc (¥-m$&3. 
bum) s Tfr $ ±(Dm^ (fWilym) 
*^7»5K WWftSO. bum) Z&mit7 4 : 2 

2 5 g t&mmutf^z^-x bzitmistc com? 30 

[0 03 9 ] V-$^4 2*lsVt)i3^7,mmWLlliiv 
X^F^l/-F3-hU 1 2 0'C~C3 O^fSfE 
tikLXm2 20Q um<DmZBl&Ltc a COJB©±CCK 
=y A V 4 ;l A Ui^X h (*3R«;{bX*tt» B F - 6 0 
3) £5S*-hU l^i£^£~>0357fcvx>7£-tey 
hit, 2 50mJ/cm 2 rg3fet/c e C*i*aiK3 

<*r«fWr*t« S4#600) *i»HIEE#0. 2M*40 



[0040]^, 5 7 0'C-Cl 0#H»McLPSli*JI2 
[0 04 1] 

dp, vfd, mtctowzmm, mm. mm&i&. **c 

P, V F D v «<Cfett&»*. R3ISfl£jffi&> fePi 



*fc$J! Ufttt& 1 lE^cRWriisoSiife 



4G062 



AA09 


BB05 


CW03 


CA04 


DB01 


DB02 


DB03 


DC04 


DC05 


DD01 


DE04 


DE05 


DF01 


EA01 


EA02 


EA03 


EA04 


EB01 


EB02 


EB03 


EB04 


ECOl 


EC02 


EC03 


EC04 


ED01 


ED02 


ED03 


ED04 


EE01 


EE02 


EE03 


EE04 


EF01 


EF02 


EF03 


EF04 


ECOl 


EG02 


EG03 


EG04 


FAOl 


FB01 


FCOl 


FC02 


FC03 


FDOl 


FE01 


FE02 


FE03 


FFOl 


FCOl 


FH01 


F301 


FK01 


FLOl 


FL02 


FL03 


GA03 


GA04 


CBOl 


GCOl 


CD01 


GE01 


HH01 


HH03 


HH05 


HH07 


HH09 


HH11 


HH13 


HH15 


HH17 


HH20 


3J01 


J303 


3305 


3307 


3310 


KK01 


KK03 


KK05 


KK07 


KK10 






NN32 









